Electroconvulsive therapy decreases dopamine D₂receptor binding in the anterior cingulate in patients with depression: a controlled study using positron emission tomography with radioligand [¹¹C]FLB 457.
Electroconvulsive therapy (ECT) has been confirmed as one of the most effective treatments in drug-resistant major depression. However, the mechanism of ECT is still poorly understood. Although several lines of studies have focused on its effect on dopamine neurotransmission, the effects of ECT on dopamine D(2) receptors in a living human brain have not been investigated. Using positron emission tomography (PET) scans with the radioligand [(11)C]FLB 457, we aimed to evaluate the effect of ECT on extrastriatal D(2) receptor binding in medicated patients with major depressive disorder (MDD). Seven patients with a DSM-IV diagnosis of MDD underwent PET scans before and after a series of 6-7 treatments with bilateral ECT. Eleven healthy controls were scanned for comparison. All participants were scanned at the National Institute of Radiological Sciences, Chiba, Japan, between November 2000 and September 2005. The parametric images of [(11)C]FLB 457 binding were generated on the basis of a simplified reference tissue model. Voxel-based methods were used to assess the effect of ECT on D(2) receptor binding. There were no significant differences in D(2) receptor binding between patients with MDD and controls. All 7 patients showed clinical improvements in response to ECT treatment (P < .001). Significant changes in D(2) receptor binding, a mean of 25.2% reduction, were found in the right rostral anterior cingulate (AC) following ECT (P < .001). Electroconvulsive therapy decreased D(2) receptor binding in the rostral AC in MDD patients responding to ECT. Our finding suggests that one of the biologic mechanisms of ECT could be related to dopaminergic alteration in the rostral AC.